Introduction
Traditionally, pharmacy has long been regarded as a transitional discipline between health and chemistry [1] . However, since the 1950s the large-scale manufacturing of medicinal products by the pharmaceutical industry has limited the role of pharmacists to mainly compounding, dispensing and labeling drugs prescribed by physicians. Nowadays, pharmacists practice in a variety of settingscommunity and hospital pharmacies, regulatory and health authorities, pharmaceutical industry and research-and are generally recognized as drug experts regardless of their specific role. Although scientific knowledge is still the core of pharmacy education, pharmacists now seem to perceive it as somehow less relevant, and consider clinical patientcentered activities to be increasingly important [2] , recently also including prescribing, claiming that the pharmacist's involvement is vital to reducing clinical errors [3] .
Here we focus on hospital pharmacists (HPhs), a historically recent profession, which still includes only a minority of pharmacy graduates (in Europe [4] and elsewhere), to analyze the 'state of the art' of this specific role, whose professional tasks are still debated in many European countries.
European Framework
After baseline pharmacy education [5] , most European countries schedule a specialization in hospital pharmacy [6] (Fig. 1) , which is mandatory and can even last 4 years in large continental countries such as France, Italy and Spain. According to the European Association of Hospital Pharmacists (EAHP), ''hospital pharmacy is the health care service which comprises the art, practice, and profession of choosing, preparing, storing, compounding and dispensing medicines and medical devices, advising healthcare professionals and patients on their safe, effective and efficient use'' [7] . Thus, HPhs should perform (or at least supervise) drug ordering, purchasing, and storage and supply in hospital, even reviewing and validating all prescriptions if possible [8] . The (few) medicines that still require manufacture or compounding should be produced in the hospital pharmacy, or outsourced under its responsibility. Broadly, the number of hospital pharmacies across Europe producing medicines for stock and individual prescriptions has substantially decreased since 2000 [9] .
From a clinical viewpoint, HPhs should assess the appropriateness of all patients' medicines, and pharmacy services should continuously evolve to optimize clinical outcomes [8] so as to ensure that seven 'rights' are always respected for all pharmaceutical therapies provided to inpatients/outpatients at hospital: right patient, right dose, right route, right time, right drug, right information and right documentation. According to an EAHP survey, clinical activities in European hospital pharmacies have not yet been well-documented and their clinical services were not very well implemented until recently [10] .
At present, the right to prescribe is formally granted to HPhs in only a few European nations, e.g. Ireland and the UK [11] , the only countries where decentralized pharmacy services (i.e. with pharmacists working in wards) have developed [10] . HPhs' prescribing can be either supplementary or independent in the UK [11] : the former (introduced in 2003) follows a medical diagnosis and may lead to a modified prescription, while the latter (introduced in 2006) also involves an element of diagnosis, as well as free choice of medicines in a specific area of expertise (e.g. cardiology or oncology) after having completed accredited training [12] . Independent prescribing implies the HPh's full responsibility for patient assessment, diagnosis and clinical management, and therefore requires specific licensing. Currently, approximately 2000 HPhs are formally prescribers in the UK [11] . They are usually assisted in their routine work by pharmaceutical technicians [13] , who take on less complex technical tasks (e.g. compounding sterile and chemotherapy preparations), so as to enable the HPhs to extend their clinical activities.
Critical Issues
When looking at the three main categories of any pharmaceutical therapy (prescribing, distributing and administering) in a hospital setting, each one can be easily ascribed to the three main classes of health professionals [14] : physicians, pharmacists and nurses. Traditionally, the HPh's role has been associated with dispensing medications prescribed by medical doctors and offering advice about medicines to other healthcare professionals [15] .
The main trend in the new millennium, actively supported by HPh associations, is the supposed progression of their professional role from simply moving boxes and handling supplies to providing clinical pharmacy services to patients, shifting their focus from the product to the patient; European countries are no exception [15, 16] . The involvement in clinical pharmacy work is perceived worldwide as a highly motivating improvement in the HPh's career ladder, moving beyond the routine functions of medicine supply [17] , which can be partially devolved to pharmacy technicians in countries such as the UK, where this occupational category is formally classified and wellestablished in the healthcare service [13] . Besides reducing the risk of clinical errors [18] , even more general improvements (e.g. reduced admissions and length of stay) have been enthusiastically reported in the flourishing literature following the introduction of HPh prescribing in the UK [11] . However, although it seems realistic to expect that clinical pharmacy services in inpatient care are likely to result in improved care [19] , it is hard to standardize most HPh interventions, and current clinical evidence is mainly based on small-sample studies conducted in single facilities [20] , whose results are hard to generalize by definition. These studies often seem to be induced by a need for HPhs to demonstrate the usefulness of the service they provide to their hospital boards [21] . Related (and partly consequent) to the scant clinical evidence, all the reviews on economic evaluations of clinical pharmacy services have shown that most analyses suffer from a poor design [22] , and their methodology might have even got worse in recent times [23] .
Since the traditional monopoly of medical doctors on prescribing has already been 'encroached upon' by nurses in some European countries such as Belgium, Ireland and the UK [11, 16] , the latest 'hot argument' is why some prescription rights should not be devolved to HPhs in all European countries, similarly to what happens in other continents (e.g. Australia, Canada, New Zealand, the US). However, according to a critical review of the literature on supplementary prescribing in the UK [24] , the Not mandatory Mandatory Fig. 1 Duration of hospital pharmacy master degrees in the main Western European countries [6] . NL Netherlands methodological weakness of the published small-scale empirical studies does not support this claim. Moreover, the UK's particular experience, opposed by the medical profession from the outset [25] , might have been somehow favored by the shortage of medical doctors in the NHS at that time [14] ; thus, it is hardly transferable to other European countries.
In general, although prescription rights in hospitals seem more reasonable than in the community [26] , the pros and cons of HPh prescribing have already been debated and this long discussion is very unlikely to terminate with a general consensus [27] . The right to prescribe requires an appropriate baseline background (including diagnostics) and continuing professional education, but above all implies that HPhs are legally responsible for the patient's outcomes resulting from her/his decisions [28] . Therefore, if an HPh wants the right to prescribe, she/he must also implicitly accept legal responsibilities; however, not all HPhs in European countries would necessarily be pleased to accept them [27] , particularly in the present era of 'defensive medicine', when clinical errors can induce high legal costs for accountable health professionals [29] .
Comment
The HPh's role in Europe still seems rather confused from an outsider's viewpoint, and many statements by the EAHP sound like common sense (e.g. the seven rights) to mask a perceived identity crisis. This new wave of clinical pharmacy seems more a reaction against a perceived demotion of the role after the manufacturing revolution, rather than a credible follow-on evolution.
After a couple of decades, the evidence of the clinical efficacy and cost effectiveness of these activities is still very controversial. The former is scant, mainly because HPh clinical activities are hard to standardize by definition, and hence also their outcome measures in trials, while the latter's major drawback is the questionable trade-off between HPh additional costs and potential savings on other healthcare services. Besides the intrinsic limits of any economic evaluation in healthcare [30] , a specific limit in this field is that economic techniques are applied to local choices of organization and management inspired by political objectives [22] ; thus, results may be substantially affected by the aims of whoever conducted the study, and be hardly extendable to other hospital settings.
Last but not least, the claim to extend prescribing rights to HPhs seems another arguable strategy. Despite the emphasis on the very particular British experience, this choice requires strong clinical knowledge (including diagnostic skills), implies legal responsibilities, and is eventually very likely to bring HPhs into conflict with medical doctors, who have traditionally played the prescriber role in hospital.
Rather than supporting these controversial tendencies, we believe that European HPhs could strengthen their professional role better in different ways. Here we offer at least two suggestions. First, being in the right position of drug experts to advise prescribers, HPhs should exploit further their pivotal role of pharmaceutical 'gatekeepers' by improving the appropriateness of prescriptions and, hopefully, generating considerable savings, making public pharmaceutical expenditure more sustainable [31] ; for instance, by selecting the most appropriate therapies for hospital procurement, specializing in specific areas of expertise, and affirming their independent opinions within multidisciplinary teams to enhance cost-effective prescribing. Second, since medical devices are now part of their storage and supply work, HPhs could boost their knowledge on this massive and heterogeneous class of products, varying from syringes to medical stents. The clinical evidence regarding these products might be usefully taught in master degrees for hospital pharmacy.
Finally, beyond questionable debates on the evolution of their role, it goes without saying that any HPh can provide a good clinical service on a daily basis, wherever she/he works and regardless of the hospital organization, just like any healthcare professional who does her/his job in the interests of patients.
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